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Application of Optimized Contrast
Injection Program Combined with Low-
Dose Scanning Mode in Head and Neck
CTA
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ABSTRACT

Objective To explore the application value of an optimized contrast injection program based on the
patient's height and weight combined with low-dose scanning in head and neck vascular imaging.
Methods 100 collected patients who were to undergo head and neck CTA scans were randomly divided
into group A and group B. Group A was treated with conventional contrast medium injection and a
conventional dose scanning scheme. Group B adopted a customized low-contrast injection method
and low-dose scanning plan based on the patient's weight and height.The CT values and image noise
of arterial vessels at aortic arch,common carotid artery,internal carotid artery and middle cerebral
artery of the two groups were measured,and the image quality,radiation dose and iodine intake of
the two groups were compared. Subjective score and contrast agent retention score of image quality
were performed. Results The image quality of the two groups could meet the clinical diagnosis,but
the radiation dose of group A was higher than that of group B (P<0.05); the superior vena cava
and subclavian vein exsited large contrast agent retention artifacts.The average injection contrast
dose,iodine intake,The injection rate and iodine flow rate were higher than in group B (P<0.05).
Conclusion The optimized contrast injection scheme based on height and weight combined with low-
dose scanning for head and neck CTA is feasible and worthy of clinical application.

Keywords: Tomography; X-ray Computed; Low Contrast Agent Dosage; Low Injection Flow Rate; Low
Radliation Dose

TER, KMEBAECTMEIESZ(CT angiography, CTA)EE L. HREFM =W
EMATRDESEFNRE, BEMLACTATEEBEAFSNN L TIR 4SS
MENBERE, BESFFIEAR, SBZHNEBEN RIS (contrast induced
nephropathy, CIN)&ZHERIIZINTY, MTERIATAEA LS EIR R (T LLFISR. 3
HFIZ . SHRAE)NEEEZMRISE, HINEE2EMRE, WHFFEA. &
ES. RERNCTARE, REBIRNNNEES"". ALAARETEFFENSS
BRI ELRIRI B (ESE 5 R AR EL R 59 75 Bt SR R B HE L FCTABR & FR g Ry
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1 BEEAZ*
1.1 —R&EE EE021E1A F2021F58 EHRITLABCTAR BRI L0061 BE, b
Mo RALFIBA, FHES5001,

HEBRAREE . (RRRIESR(BMI)>30kg/m’; BAXTELFIEBUEE ; (TR MILEIAYL;
BEENO. . B, B)gEReE,; BERMTEALRERE.
1.2 {88573 FFAPhilips Brilliance ict(¢FIJ#E, 72)256R1218CTi8%E. BE2
EMIIRL, kiTit, WEREMSERM, 1BEREEFLHITR, 7IHEWE. HE
FRBEEE X, CEBEXoESHEBEMIN, L4 MAFERMKEFIEE 7RI FIH
#HE2(350mgl/mL)e ABSTELFIFE AR STEEFIFIE60mL, F5ERSmL/s, HE
SEST30OMLAEER KR E, RAEBRENI20KY, BEBHR250mAsiTH; BANELFIE
SAR: WA FIE=[8S+EE-100]/2*K, (HBHEXE>T5kgh, K=0.7; {&
B<75kg,K=0.6); STEEFESHRFE=3FLLFFSFIE/11 (mL/s), BEFEF30mI4EEL
KAE, RKEEBENI00KY, BEERISOMAsHE, ERSHMA—: RN ER
(128x0.625)mm, #2F50.992, fEssAtial0.5s/r, BE0.9mm, ZiElEE0.45mm, %%
512x512, RAEREBEMAEAR (bolus tracking), FRENMEX (Region of interest,
RONEFSREAX FIcmBEEME XM, APEHEBEL0HU, KERABRGEE
Extend Brilliance Workspace/G BT 1Eih, HREZ D5 EB5F. 15FLMEFCTA
PHERHNRHBEEM2 XN RAEGHITERBM (volume rendering, VR). &
AEERF (maximum intensity projection, MIP), ZFEELH (multiple planar
reconstruction, MPR)AKHHEE4H (curved planar reformation, CPR)ZFEIGLIE,
1.3 B&SHITH
1.3.1 EWFN NMERABRGEMEKS. FSshBk. AR EHEXA]_EFEEREKRICTE, M
SAMRSTE RN/ CTEMITEZE (Standardize deviation, SD)&E, FIAARIT
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BT EEIR ALY (contrast noise ratio, CNR)F1{SLL(signal noise
ratio, SNR): CNR=(CTI&-CTHVA)/SDImE

; SNR=CTI%E/SDIIE,

1.3.2 EFN BARBDINEBSE. 15FELFEBCTAIZRIEZIM
BEREMRIZAS, XRENEEANHMURBEG. EREHRT
FITS, BRA—HE, HEGEEHSLHR. ToimE": 5
7, BESLLERE, REFNEGDHE, RE/)N, THE,
GBHERIRKIZHEE; 49, BGNHERY, DiFHEAEH
PHERYE, BEBHEIRKIZE, 30, BEGEMHNE, BINAR
PURRIRFRIZET; 29, BGXLLEE, BHE ATk ER
%, 19, BRERERE, TEHEISH. W EREBIKMBET
BB BT LR B RR AN E, TAREY: 19, LS
PABiE TR E 2 RRY, EXWLFIERMNE; 29, LiE
BB E TRROE ERRE, BOEFWERFEEHRE, BF
FIMZHERY, 39, LIREBMBE TR BE R
Bihs, ZmMiZERE,

1.3.3 WHEFBIBANEMBURE RWA T TS R EM
THEEHERE, HitEREANSNBEE, HEAR®Y: BB
2(g)=XFLEFIRE (mgl/mL)xXFEEFIFIE(mL)/1000, BRZE(gl/
S)=XFEEFREE (mgl/mL)x¥T L FE5HEZ (mL/s) /1000,

1.3.4 BHAE ERNBENERNBRCTHIEEE (volume
CT dose index, CTDlo)MFIEKEFK (dose length
product, DLP), HitEBX¥FE (effective dose,ED):
ED=DLP X ko

1.4 #iHEHZE RBSPSS 22.08 4 #THIED . ITER
KRB FERIOE, U(x £s) KRR, FLHEARAMann-
Whitney Ute3%, E&REEWITHAKruskal-wallistietbig,
UP<0.05RNERBRITFE N

24 R

2.1 —BBANEHRABLER FABEENES. FRA
BMIBI—RAM PR, ERVERTFEEX. AANMBA
CTDIo43%49(31.00£0.01), (11.66%0.02)mGy, DLP%
514(1372.62+63.78). (515.84%28.25)mGy-cm, ED%
519(4.2620.20). (1.60+0.09)mSv, ERWERIHFENX
(P<0.05) W&,

2.2 BGREBEWITH AARGHNE (S, TS5
k. REIFPEIBK)CTEE, ERYERITFEN(P>0.05), LfE
FRBXCTMELLER, ARBRTBA, ERBAITFEX(P<0.05), 7
LAEBSNRMCNRELER, ERHESIUTFENX(P>0.05), &2,

2.3 XYLLFNES T BAEFER, REABTRRRLLR A
AFMBATHNLEFIFIE. BMIBAE. TEFER, BREKL
B, ERBIAITFEN(P<0.05), W#&3,

24 BGREBIMITNSHLEFBE®ERITS RABEGR
EYRERERRIZEHNER, EMFRNERYERITFREX
(P>0.05), BiE TERBKA LEZBRRKMBIX LEFA BB BRIT N ER
BHRITFENX(P<0.05), &4, MEL 2FTTHEAUMCPRESGSY
EEFIH B R o

Bl RERSEARENTmE, HICERCPREGERLAFEHD. B2 XTFHEmmRENR AT £: 3
WA A E4oml, 4R RS, 8mL/s. HHAEK: 100KV, 150mAs. E24~ E2B: 45 B 7 ffr EAR #6fk B 7 0, AL
A E. EH2C BoRCPREMGME Baw, L#ky®TH.

1 —RRENENARER

451 fBil%g H5(B/%) FR (%) BMI(kg/m?) CTDlyo((MGy) DLP(mGy-cm) ED(mSV)
AR 50 33/17 63.18+11.26  24.87%3.26 31.00£0.01 1372.62+63.78  4.2610.20
B4 50 31/19 61.26+12.34  24.20%2.46 11.66+0.02 515.84+28.25 1.60%0.09
x 2/t 0.174a 0.813 1.161 -7.727 -7.202 -7.206

P 0.677 0.418 0.248 <0.001 <0.001 <0.001
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R2 ZMECTE(HU)MSNRFICNRE R

A3 ERIKS AIME R RIRFEIRK EREEaRK SNR CNR

A 373.46128.94 362.10%+39.07 332.76+33.44 144.22+42.12 60.851+9.24 44.41+9.53
B4 356.98+35.65 352.88+37.25 321.32%35.84 104.02£25.32 62.2919.67 51.351+9.66
t -0.542 1.208 1.650 4.900 -3.121 -3.523

P 0.589 0.230 0.102 <0.001 0.065 0.052

#3 WEHESARAEHEER. REARTRARLR

AR PIPESXLERIE(mL) EERE(ML/s) BBAE(g) HRE(g/s)
A 60.00 5.00 21.00 1.58

B4 41.50%+6.60 3.77+£0.52 14.04*1.69 1.28%0.16
t 21.85 13.59 29.19 13.75

P <0.001 <0.001 <0.001 <0.001

F4 BRAREVITH S LLAHERR TS

A3 P TS R A RERITS

12 293 393 4n 57 19 257 37

A 50 0 0 17 26 7 12 34 4
B4 50 0 0 15 27 8 4 25 21

X2 4.07 8.172
P 0.226 <0.001
33 i

SIS CTAR WA A S M SRR s A%, B
FEMREBEA, $MREEFNTES, WHAEHEEA.
ESREGR, FMUAWEESEER—ENEETRG, FaW
STEEFIR B R MM EERD, AHZE $FEBrilliance ict 256
BRIEHECTH F A BEL0KY, BEEZER150mAsHETIS
AMARTLIIBCTA, FNEAETFRERE TS LML
SERF B RRMESN AR, MAMENEGRREREEIERE
PHER, BAKAROMEFFISMEEEE, BEaiTHE,
3.1 ESHIE ARRATER. SHE BE. TR, BE
SMELMCTIRFFENRR", EhEEFNEEEEREE
MEMEE. mAsSERENBRLNERXSENETHE 25
CTDho 2FHX AR, BEMASEEEZHIE L SHEBHFE,
EHFESERENTAREL, MO EBENKREERTIEN
WREEHEZE", AMRTBARMREEE. KEERHARE
B, HESFERERTAA, Fit, XBEEEEMRES
FHREARANE—CRE L RARENENTE, AR
RGBIEEE,

3.2 WHABESH AR BWLFEIATBRRENE SR/ ER
ESWLELFIBGRE. BBE. FI8. ETHARMTEEg %
B2 T A R L R A & LU S R SR R R R B TERI N
B, STELFIFISEM, BEEER, iR A% B EE
PRAENE, ThKFREETRDHREKMENILF, SETLLHHE
B, EHMLFCTARE R b G S8 T e L
BN EN LIS, EMEGWNER, BILEHEIRELE
K, RIEEGRENEN, KRBTSRI RS
Fx=", AARBEESSNGEELEEN, XAETEENS

SHESEEFIFIE. FEFRENILFEFNARNITES Z,
BHFEYITLEFF EM F9FHREDmNTFEHFEL, 2
MBASMBEMYNTFENFEA, MABRGHNEMITFL T
2, WPARANEGREEYTLUREEGIZEHER,

ARARHBRME: LAHRMEI T BMI<30kg/m’HEE,
S FBMIBANABEEFE—FRR. 2. BARPRRITITLL
FIRERZR, RBEREX LSS ET ST FIFE SRR
EEAMURFHEIRKIZEHNE G ER,

Z LR, REMEUERIBN LA AR A RESRERE
MESBRNPEERTLICTARE, TR EHEEIZHES
EGRNEER, KiEEREBENRESFIZEFMROIEFIFIERF
SIRE, ERFIEKRET KB,
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